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Ecological optima and ranges of submerged macrophytes are, amongst other factors, assumed to be inﬂuenced by
ecoregion and ﬂow velocity. In order to test the inﬂuence of ecoregion within Europe, species indicator values of three
European macrophyte river trophic indices were compared to each other. Species indicator values of the United
Kingdom (UK), French and German bioindication methods are signiﬁcantly correlated with each other. The most
obvious difference between the three indicator systems is the number of included indicator taxa. Two species exhibit
major differences in indicator values: Callitriche hamulata has a broader ecological amplitude in Germany and France
than in the UK, where it is restricted to oligotrophic rivers, while Ranunculus fluitans has a broad ecological amplitude
in the UK, whereas the species is restricted to eutrophic rivers in Germany and France.
In order to test if current velocity has an inﬂuence on macrophyte trophic indicator qualities, species indicator values
of a river (Trophic Index of Macrophytes, TIM) and a lake macrophyte trophic index (Macrophyte Index, MI), both
of them applicable in Bavaria, Germany, were compared to each other. Species indicator values are signiﬁcantly
correlated. The most important difference is that different species are included in lake and river indicator lists. Only
approximately 60% of the total species are used in both TIM and MI. Three species exhibit a major difference in
ecological optima between rivers and lakes: Ranunculus circinatus has a broader ecological amplitude in rivers whereas
the species is restricted to eutrophic lakes, Myriophyllum spicatum and Nuphar lutea show the opposite reaction.
r 2007 Elsevier GmbH. All rights reserved.
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Submerged macrophytes are important in lake,
stream and pond ecosystems throughout the world
(Jeppesen, Søndergaard, Søndergaard, & Christoffersen,
1998; Wood & Imahori, 1965) as they provide refuge
and food for various animals (Diehl & Kornijow, 1998;
Proctor, 1999) and inﬂuence the physical and chemical
properties of the water (Sand-Jensen & Frost-Christen-
sen, 1998; Van den Berg, Coops, Meijer, Scheffer, &e front matter r 2007 Elsevier GmbH. All rights reserved.
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ess: susi.schneider@niva.no.Simons, 1998). Since many macrophyte species have well-
deﬁned ecological optima and ranges, they are widely used
for bioindication of lake and river trophic status (e.g.
Kohler & Schneider, 2003; Lehmann & Lachavanne,
1999), acidiﬁcation (e.g. Arts, 2002; Tremp & Kohler,
1995) or biotic integrity (e.g. Ferreira, Rodriguez-Gonza-
lez, Aguiar, & Albuquerque, 2005; Miller, Wardrop,
Mahaney, & Brooks, 2006). In the European Water
Framework Directive (WFD) (EC, 2000) macrophytes are
recognized as being important for determining the
ecological status of rivers and lakes (EC, 2000).
Since plant ecological tolerances and optima are
assumed to be inﬂuenced by ecoregion (Ellenberg
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locally vary (Harding, 1981). In addition to ecoregion,
macrophyte ecological tolerances are assumed to be
inﬂuenced by ﬂow velocity (Elster, 1962). On the one
hand, a high ﬂow velocity can lead to a better supply of
nutrients, including inorganic carbon, compared to
lentic systems, which results in a higher production for
a given nutrient concentration than is encountered in
lakes (Horne & Goldman, 1994). On the other hand, in
lotic systems the mechanical stress to the plant can cause
reduced primary production (Ohle, 1955), which might
lead to a narrower ecological amplitude than in lentic
systems.
The demands stated in the WFD have led to increased
activity concerning macrophyte indicator qualities in
Europe. Against this background the question about the
inﬂuence of climate and ﬂow velocity on macrophyte
indicator values has regained importance. The present
publication deals with the questions: How different are
macrophyte trophic indicator values in Europe and how
different are the values between rivers and lakes? The
study is restricted to the use of macrophytes as
indicators of trophic status, as from a European
perspective nutrient enrichment is the most important
degradation factor that can be indicated by submerged
plants.Material and methods
All currently used and published European macro-
phyte indices based on numerical species indicator
values for assessment of river or lake trophic status
are included in this study. Indices for assessment of
ecological status according to the WFD (e.g. Meilinger,
Schneider, & Melzer, 2005; Stelzer, Schneider, & Melzer,
2005) are not included as these indices do not indicate
trophic status alone, but an overall ecological status that
is not only inﬂuenced by trophic status but also by
additional factors like acidiﬁcation, ﬂow regulation, etc.
Thus, species indicator values can strongly vary
depending on river or lake type and are therefore
unsuitable for detecting differences in species ecological
tolerances across Europe. Four macrophyte indices meet
the above-mentioned criteria: the Macrophyte Index,
the Mean Trophic Rank, the Trophic Index of Macro-
phytes (TIM) and the Indice biologique macrophytique
en rivie`re.
Macrophyte Index (MI)
The MI (Melzer, 1999), developed in Bavaria,
Germany, is applicable in calcareous lakes in the Alps
and the prealpine region. Species indicator values were
slightly modiﬁed by Melzer and Schneider (2001). Atotal of 45 species of submerged macrophytes is included
in a catalog of nine indicator groups, each exhibiting
different sensitivity towards nutrient enrichment. Spe-
cies allocated in indicator group 1 are restricted to
oligotrophic conditions, whereas those in indicator
group 5 mainly occur in eutrophic, nutrient-rich lakes
or sections of lakes. The remaining seven groups range
from 1.5 to 4.5 and represent transitions between these
two extremes. The allocation of macrophyte species into
indicator groups was based on expert opinion and
literature data. The mean MI of a lake correlates with its
total phosphorus concentration during circulation time.Mean Trophic Rank (MTR)
The Mean Trophic Rank (Dawson, Newman, Grav-
elle, Rouene, & Henville, 1999; Holmes et al., 1999) is a
macrophyte-based method for assessing the trophic
status of rivers, particularly focused on the impacts
caused by phosphate enrichment. It is applicable
throughout the UK. Each of 129 aquatic plant species
is allocated a Species Trophic Rank (STR) score
according to its response to eutrophication. STRs range
from 1 to 10 – a numerically high value indicates that
the plant is intolerant of eutrophication, whereas a low
STR indicates that the plant is either tolerant of
eutrophication or alternatively has no preference and
is termed ‘‘cosmopolitan’’. Allocation of STRs was
based upon literature data and expert opinion. The
Mean Trophic Rank (MTR) of a sampling site is
expressed by integrating the STRs of the species present
at a site as a mean value, weighted according to the
relative percentage cover of the individual species.Trophic Index of Macrophytes (TIM)
The TIM is a macrophyte-based method for assessing
the trophic status of rivers (Schneider & Melzer, 2003).
It is applicable in Bavaria, Germany. Histograms
depicting species phosphorus tolerances were derived
based on a weighted sum of water and sediment soluble
reactive phosphorus concentrations in 331 single species
macrophyte patches in Bavarian rivers. From these,
TIM species indicator values were determined by
weighted averaging. Indicator values are given for a
total of 49 species of submerged macrophytes. In cases
where fewer than seven sampling sites had been sampled
for a species, literature data were used to verify or
correct the indicator values. Macrophyte indicator
values are given on a scale from 1 to 4; 1 indicating
oligotrophic and 4 polytrophic conditions, respectively.
Because indicator values of individual species were
determined by weighted averaging, their range is
reduced. Thus, actual species indicator values range
from 1.05 (Chara hispida, Potamogeton coloratus) to
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trophic gradient. An indication of the polytrophic
category (index 43.50) is not possible. Within the
polytrophic category mostly a depopulation of sub-
merged macrophytes is observed (Schneider & Melzer,
2003).
Indice biologique macrophytique en rivie`re (IBMR)
The IBMR is a macrophyte-based method for
determining the trophic status of rivers (AFNOR
(Association Franc¸aise de Normalisation), 2003; Haury
et al., 2006). It is applicable for natural and artiﬁcial
running waters in continental France. Each of 207 taxa
(some at genus level) is allocated a ‘‘cote spe´ciﬁque’’
according to its response to eutrophication. IBMR
species values range from 0 to 20; 0 indicating
hypertrophic and 20 indicating oligotrophic conditions,
respectively. Allocation of IBMR species values was
based on expert opinion and background information
on water phosphorus and ammonia concentrations in a
number or rivers in France.
In order to ensure comparability of species indicator
values, taxa names were screened for synonyms and
harmonized if necessary. To determine if signiﬁcant
correlations occur between species indicator values of
different macrophyte indices, a Spearman rank correla-
tion was applied. Scatter plots are used to depict the
regression equations. A deviation of70.75 (MI), 1.5
(STR) and 3 (IBMR) in the direction of the y-axis is
plotted in the diagrams, corresponding to 715% of the
maximum indicator value. Species lying more than 15%
above or below the regression line are highlighted. As
TIM values were determined by weighted averaging1
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Fig. 1. Regression between TIM (Trophic Index of Macrophytes, app
applicable in the UK).(Schneider & Melzer, 2003), their range is reduced and
the values lean towards the center of the trophic
gradient. In contrast, the range of the empirically
determined STR, IBMR and MI values is not reduced.
Therefore a cubed regression function was applied
between TIM and the other indices.Results
River trophic indices in different countries
TIM compared to STR
A total of 33 species have both a TIM and a STR
indicator value. Indicator values are signiﬁcantly corre-
lated (p ¼ 0.000, R2 ¼ 0.50). Seven species differ more
than 71.5 STR units from the regression. In four of
these cases the STR value is higher than the TIM
(Callitriche hamulata, Ranunculus trichophyllus, Ranun-
culus fluitans, Butomus umbellatus), while in three cases
the STR is lower than the TIM (Hippuris vulgaris,
Groenlandia densa, Potamogeton pectinatus) (Fig. 1). A
total of 16 taxa have a TIM, but not an STR indicator
value, while 96 taxa have an STR but not a TIM
indicator value.TIM compared to IBMR
A total of 41 species are included in both IBMR and
TIM. The indicator values are signiﬁcantly correlated
(p ¼ 0.000, R2 ¼ 0.71). Two species differ more than73
IBMR units from the regression curve. In one case the
IBMR value is higher than the TIM (Berula erecta), and
in one case it is lower (P. pectinatus) (Fig. 2). Four taxay = -1.58x3 + 11.45x2 - 29.12x + 30.05
R2 = 0.50; p=0.000
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licable in Bavaria, Germany) and STR (Species Trophic Rank,
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Fig. 2. Regression between TIM (Trophic Index of Macrophytes, applicable in Bavaria, Germany) and IBMR (Indice biologique
macrophytique en rivie`re, applicable in France).
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Fig. 3. Regression between STR (Species Trophic Rank, applicable in the UK) and IBMR (Indice biologique macrophytique en
rivie`re, applicable in France).
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are included in IBMR, but not in TIM.STR compared to IBMR
A total of 91 species are assigned both an IBMR and
STR indicator value. Indicator values are signiﬁcantly
correlated (p ¼ 0.000, R2 ¼ 0.84). Four species differ
more than 73 IBMR units from the regression line. In
two cases IBMR values are higher than STR values
(Nymphoides peltata, Ranunculus omiophyllus), in two
cases lower (R. fluitans, C. hamulata) (Fig. 3). A total of38 taxa are included in STR but not in IBMR, 116 taxa
are included in IBMR, but not in STR.Rivers and lakes in the German prealpine area
A total of 28 species are included in both MI and
TIM. Indicator values are signiﬁcantly correlated
(p ¼ 0.000, R2 ¼ 0.77). Four species differ more than
70.75 MI units from the regression line. In three cases
the MI value is higher than the TIM (H. vulgaris,
Ranunculus circinatus, Potamogeton friesii), while in one
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Fig. 4. Regression between TIM (Trophic Index of Macrophytes, applicable in Bavarian rivers, Germany) and MI (Macrophyte
Index, applicable in lakes of the alpine and prealpine region).
Table 1. Species with indicator value in MI, but not in TIM
Species MI
Chara polyacantha 1.0
Chara strigosa 1.0
Chara tomentosa 2.0
Lagarosiphon major 4.0
Lemna minor 5.0
Myriophyllum verticillatum 3.5
Nitella opaca 2.5
Nitellopsis obtusa 2.5
Potamogeton compressus 4.5
Potamogeton gramineus 2.5
Potamogeton obtusifolius 4.5
Potamogeton praelongus 3.5
Potamogeton x zizii 2.5
Spirodela polyrhiza 5.0
Utricularia australis 3.0
Utricularia minor 1.5
Utricularia stygia 1.0
Table 2. Species with indicator value in TIM, but not in MI
Species TIM HCO3

Acorus calamus 3.20 ?
Berula erecta 2.65 J
Butomus umbellatus 2.98 ?
Callitriche cophocarpa 2.50 J
Callitriche hamulata 1.80 J
Callitriche obtusangula 2.50 ?
Glyceria maxima 3.00 J
Groenlandia densa 1.83 ?
Juncus subnodulosus 1.13 ?
Mentha aquatica 2.00 ?
Myriophyllum alterniflorum 1.55 K
Nasturtium officinale 2.25 ?
Nuphar lutea 3.15 J
Potamogeton polygonifolius 1.13 J
Ranunculus aquatilis 2.53 K
Ranunculus fluitans 3.00 K
Sparganium emersum 2.78 J
Sparganium erectum 3.00 J
Sparganium minimum 1.40 ?
Veronica anagallis-aquatica 2.58 J
Veronica beccabunga 2.40 J
K ¼ Species can take up HCO3 (Sand-Jensen, Pedersen, &
Laurentius, 1992; Maberly & Madsen, 2002); J ¼ species can not
take up HCO3; ? ¼ not known.
S. Schneider / Limnologica 37 (2007) 281–289 285case the MI is lower than the TIM (Myriophyllum
spicatum) (Fig. 4). A total of 17 species are included in
MI, but not in TIM (Table 1), while 21 species are
included in TIM, but not in MI (Table 2).Discussion
River trophic indices in different countries
The species indicator values of all the three European
macrophyte trophic indices are signiﬁcantly correlated
with each other. IBMR and STR are most closely
correlated (R2 ¼ 0.84). This can easily be explained byboth IBMR and STR being deﬁned exclusively based on
water nutrient concentrations, whereas the TIM is based
on a combination of water and sediment nutrient
concentrations (Schneider & Melzer, 2003). The addi-
tional consideration of sediment nutrient concentrations
is likely to inﬂuence species indicator values.
The worst correlation occurs between TIM and STR
(R2 ¼ 0.50). These two indicator systems also have the
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to 41 between TIM and IBMR and 91 between IBMR
and STR). Especially for oligotrophic and oligo-
mesotrophic conditions only a few common indicator
species exist (Fig. 1). There are two explanations for a
low STR value. Either the species are restricted to
eutrophic waters or alternatively they have no pre-
ference in terms of nutrient concentration (‘‘cosmopo-
litan’’ species) (Dawson et al., 1999; Holmes et al.,
1999). The last case represents a major difference in
concept between TIM and STR. Whereas a tolerant
species in STR has a low indicator value, the calculation
of indicator values by weighted averaging in TIM would
lead to a medium indicator value. This is true for G.
densa and, to a lesser extent, for H. vulgaris. Both
species have a rather wide ecological amplitude in terms
of nutrient concentrations (Schneider, 2000). The posi-
tion of these two species considerably impairs the
correlation coefﬁcient. This is most probably not due
to differences in ecological amplitude of these species in
Southern Germany compared to the UK, but rather to
the different way indicator values were deﬁned.
If a different indicator value was due to a different
ecological amplitude and optimum of a species in one
country, the indicator value of this species would be
expected to differ from both of the other indices. Three
species show such consistent differences in indicator
values between the three indices: P. pectinatus, C.
hamulata and R. fluitans. In the UK (STR) and France
(IBMR), P. pectinatus has a more eutrophic indicator
value than in Southern Germany (TIM) (Figs. 1 and 2).
In Southern Germany, P. pectinatus also exhibits a clear
optimum in eutrophic rivers; however, it has a rather
broad ecological amplitude (Schneider, 2000). By
calculating the indicator value through weighted aver-
aging, as was done for TIM, but not for STR and
IBMR, the TIM indicator value was shifted towards a
more oligotrophic value. Therefore, two explanations
for the different P. pectinatus indicator value are
possible: (1) P. pectinatus actually has a broader
ecological amplitude in Southern Germany than in
France and the UK, which is reﬂected by the indicator
values. As P. pectinatus is known to be a poor
competitor for carbon (Van den Berg, Coops, Simons,
& Pilon, 2002) the species could be outcompeted in soft
water oligotrophic rivers, but not in the oligotrophic
rivers in Southern Germany which generally have high
carbon content. This would be reﬂected in a broader
ecological amplitude with regard to phosphorus con-
centrations in Southern Germany, as observed. (2) The
difference is due to mathematical reasons as IBMR and
STR values describe the ecological optimum, whereas
the TIM value was calculated by weighted averaging. A
comparison of water and sediment nutrient concentra-
tions at P. pectinatus sites in rivers of France, the UK
and Southern Germany could detect which of the twopossibilities is true. However, insufﬁcient data is
available for such an assessment. Altogether, all the
three indicator methods agree in P. pectinatus being a
rather eutrophic species.
C. hamulata and R. fluitans have a more oligotrophic
indicator value in the UK than in Southern Germany
and in France. C. hamulata has no well-deﬁned
ecological optimum in Southern Germany, but rather
occurs equally well from oligotrophic to mesotrophic
conditions and can, to a less extent, grow in eutrophic
conditions (Schneider (2000) and literature cited there-
in). In the Netherlands, C. hamulata is said to be
characteristic for oligotrophic water bodies (Schotsman,
1958), which is consistent with the oligotrophic STR
indicator value. It is therefore likely that C. hamulata
has a broader ecological amplitude in Southern Ger-
many and France than in the UK and probably also in
the Netherlands, and this is reﬂected in a more
oligotrophic STR indicator value.
In contrast, in Southern Germany R. fluitans has a
very narrow ecological amplitude with a well-deﬁned
optimum in eutrophic conditions (Schneider & Melzer,
2003). In the UK, Harding (1981) described R. fluitans
as ‘‘quite sensitive to nutrient enrichment and organic
pollution’’. However, ‘‘under certain circumstances the
plant is able to tolerate sewage pollution’’ (Harding,
1981). It is therefore likely that R. fluitans has a broader
ecological amplitude from oligo-mesotrophic up to
eutrophic conditions in the UK, whereas the species is
restricted to eutrophic rivers in Southern Germany and
France.
The most obvious difference between the three
indicator systems is the number of included indicator
taxa: the TIM uses 49, the STR 129, and the IBMR 207
indicator taxa. In the TIM only Charales and higher
plants, i.e., taxa that take up nutrients from both water
and sediment, are used as indicators. In contrast, the
STR includes 37 algae, liverworts and mosses and the
IBMR 99 algae, liverworts, mosses and lichens which
take up nutrients exclusively from the water body. In
addition, the STR includes four Lemna species and
Spirodela polyrhiza, the IBMR three Lemna species, S.
polyrhiza andWolffia arhiza which, being pleustophytic,
are only capable of taking up nutrients from the water
body. These species are not included in the TIM because
it was designed to indicate the trophic status of a river in
the sense of a whole ecosystem, thus combining water
and sediment nutrients. In contrast, both STR and
IBMR were designed to indicate water nutrient con-
centrations. In principal, both methods are valid.
However, it is important to bear this in mind when
testing the validity of these indices on rivers and
interpreting the results.
The remaining additional species in IBMR and STR
compared to TIM are either rare or missing in Bavarian
rivers (e.g. Littorella uniflora, Menyanthes trifoliata) or
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mites australis, Phalaris arundinacea). Emergent species
were not included in the TIM, because they were
assumed to be less inﬂuenced by water nutrient
concentrations.Rivers and lakes in the German prealpine area
Lake and river macrophyte trophic indicator values
are signiﬁcantly correlated. This does not contradict
Ruttner’s statement that an increased current has the
same effect than increased nutrient concentrations, and
thus plants in lotic systems have lower optima in terms
of nutrient concentrations than in lentic systems (cit. in
Elster, 1962). In order to verify this hypothesis, nutrient
concentrations in lake and river habitats of many
macrophyte species would have to be compared, rather
than their indicator values. However, available data is
insufﬁcient for such an assessment. The correlation
between MI and TIM does indicate, however, that if an
increased current has a eutrophying effect, most
macrophyte species are affected in the same way.
Four species deviate more than 0.75 MI units from
the regression curve: H. vulgaris, R. circinatus, P. friesii,
and M. spicatum. H. vulgaris can not (Maberly &
Spence, 1983) or only poorly (Maberly, 1983) take up
HCO3
 and thus depends on CO2 as a carbon source.
Due to reduced water movement, CO2 uptake from the
air is slow in standing waters. Therefore, macrophytes
that depend on CO2 as carbon source in lakes grow
either emergent or in groundwater inﬂuenced sites,
where CO2 concentration generally is high (Schwoerbel,
1999). For these species CO2 is more likely to be growth
limiting than phosphorus. The massive occurrence of H.
vulgaris in eutrophied lakes inﬂuenced by groundwater
in Southern Germany lead to a high MI indicator value
(Melzer, 1988) whereas its occurrence in oligotrophic
rivers inﬂuenced by groundwater lead to a low TIM
indicator value (Schneider, 2000). In conclusion, sub-
merged H. vulgaris has a rather broad ecological
amplitude regarding phosphorus concentration and is
more suitable as an indicator of groundwater inﬂuence
than of nutrient concentration.
The ecological tolerance of R. circinatus is not very
well described. Some references are given in Schmedtje
et al. (1998) and Schneider (2000, 2005). Data of these
authors and the literature cited therein all indicate a
preference of R. circinatus for eutrophic conditions in
lakes, whereas the species has a broader ecological
amplitude in running waters. The reasons for this are
unknown. However, an increased competition and
suppression of R. circinatus in oligotrophic lakes by
charophytes, a species group which often forms char-
acteristically dense and large patches in oligotrophic
lakes of Southern Germany (Krause, 1997), is possible.Not enough published literature exists for P. friesii to
evaluate if differences in ecological amplitude between
rivers and lakes occur. Regardless of minor differences,
P. friesii indicates meso- to eutrophic conditions in both
rivers and lakes.
In contrast to the above-mentioned species, M.
spicatum indicates more eutrophic conditions in rivers
than in lakes. The species has in general a rather broad
ecological amplitude, showing a distinct maximum in
eutrophic rivers (Schneider (2000) and literature cited
therein) whereas its maximum occurrence in lakes is less
distinct and more uniformly distributed in mesotrophic
to eutrophic conditions (Madsen, 1998; Melzer, 1988).
As M. spicatum is known to be intolerant of shading
(Abernethy, Sabbatini, & Murphy, 1996; Harley &
Findlay, 1994), the species could, for example, be
outcompeted by periphyton shading in oligo- to
mesotrophic rivers but not in lakes. Under nutrient
limiting conditions the production of allelopathic
substances is enhanced (Ervin & Wetzel, 2003; Gross,
1999), but since the excreted substances are likely to be
washed away quicker in fast ﬂowing waters, they might
be less effective in rivers than in lakes. This would lead
to a more eutrophic indicator value in rivers, as
observed.
The most obvious difference between TIM and MI is
the different species list. Only approximately 60% of the
species are used in both TIM and MI. A total of 17
species have a trophic indicator value in Bavarian lakes,
but not in rivers (Table 1). With the exception of Lemna
minor and S. polyrhiza these species are rarely found in
Bavarian rivers. As a reason, intolerance of current
velocity can safely be assumed. L. minor and S. polyrhiza
are pleustophytic and are thus in rivers bound to drift
downstream. Biomass of pleustophytic species in rivers
depends to a large extent on factors independent of
trophic status such as shoreline morphology. Therefore,
pleustophytic species are not included in the TIM.
A total of 21 species have an indicator value in the
TIM, but are not included in the MI (Table 2). Many of
these species depend on CO2 as a carbon source and are
therefore only rarely found submerged in lakes. How-
ever, they can grow emergent in shallow water. The MI
includes only submerged species, as they are in direct
contact with the water body the whole year round and
thus can give more conclusive information about lake
trophic status (Melzer, 1988). Potamogeton polygonifo-
lius and C. hamulata are soft water species (Casper &
Krausch, 1980, 1981). As the MI is only applicable in
hard water lakes whereas the TIM is also applicable in
soft water rivers, these two species are not included in
the MI species list.
A major difference in ecological amplitude between
rivers and lakes can only be justiﬁed for Nuphar lutea.
This species grows in oligo- to eutrophic lakes, but is
restricted to eutrophic conditions in rivers (Melzer,
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However, N. lutea is more competitive in eutrophic
than in oligotrophic lakes (Schmedtje et al., 1998). As N.
lutea is intolerant to enhanced current velocity (Haslam,
1987), it can be assumed that a combined effect of
current and low nutrient concentration can suppress this
species from oligotrophic rivers.Conclusion
The most important differences between the river
macrophyte trophic indices of the UK, France and
Bavaria are the indicator taxa used and not differences
in indicator values of individual species. Therefore, if an
index is to be applied in a different country from where
it was developed, important local indicator taxa are
probably neglected. Thus, minor differences in river
trophic status might be overlooked. However, as
individual species indicator values are not substantially
different between countries, a rough classiﬁcation of
river trophic status is probably possible. Most indices
require a certain number or biomass of indicator taxa
present at a river site in order to ensure a reliable
indication. By neglecting important indicator taxa a
reliable indication of river trophic status might often be
impossible due to the presence of too few indicator taxa.
An adjustment of indicator species lists to local
conditions is thus strongly recommended. The same is
true when applying local river macrophyte trophic
indices to lakes or vice versa.Acknowledgments
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